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FLOODPLAIN MANAGEMENT STUDY 
BUTTERFIELD CREEK 
AND TRIBUTARIES 
COOK AND WILL COUNTIES 
ILLINOIS 

INTRODUCTION 

This report defines the flood characteristics of Butterfield Creek- and its 
tributaries in Cook and Will Counties. The tributaries studied are Flossmoor 
Tributary, East Branch of Butterfield Creek, and the Tributary to East Branch. 
This report defines the flood hazard of existing buildings located along or 
near these streams. This existing flood hazard is the basis used for the 
evaluation of measures to eliminate or reduce flood damages. 

Several different alternatives were evaluated and are described in the report. 
No structural measure evaluated was determined to be cost effective ie: annual 
benefits exceeded annual costs. Appendix F provides information on existing 
building elevations in relation to the floodwater elevation for the 10 
percent, 1 percent, and 0.2 percent chance (500 year) recurrent floods for 
present and future runoff conditions. This appendix has been published under 
separate cover and copies provided to the local governments involved. This 
report points out the importance of protecting existing storage, provides data 
on the impact of floodproofing 40 buildings, and provides data that can be 
used for regulation of new development in the floodplain areas. 

Floodprone areas in many locations are a severe problem in Illinois. 

Watershed urbanization and development within and upstream of the floodplain 
areas intensify this problem. Currently there are 793 Illinois communities 
identified as having flood problems. As of March 1, 1985, 735 communities 
within Illinois are participating in the National Flood Insurance Program 
(NFIP). The Illinois Department of Transportation, Division of Water 
Resources (DWR) is the state agency assigned urban flood problems and for 
setting priorities for flood studies within the urban areas. A joint 
coordination agreement was executed between DWR and the Soil Conservation 
Service (SCS) on April 30, 1976 and was revised December 1978 to furnish 
technical assistance in carrying out these flood hazard studies. These 
studies are carried out in accordance with Federal Level Recommendation 3 of 
"A Unified National Program for Floodplain Management," and Section 6 of 
Public Law 83-566. A Plan of Work was executed by DWR and SCS in October 
1984, for the Butterfield Creek and Tributaries Floodplain Management Study. 
The cost of this study was shared among DWR and SCS. 

The Little Calumet River Watershed Plan published in 1978 (Reference 1), 
identified limited flood damages along Butterfield Creek and did not evaluate 
damages along the East Branch of Butterfield Creek. The June 1981 flood in 
the watershed showed significantly higher damages than predicted along 
Butterfield Creek. In addition, damages in Matteson along the East Branch of 
Butterfield Creek exceeded $380,000. Therefore, it was apparent that total 
damages as evaluated by the Little Calumet Watershed Plan must be too low for 
the Butterfield Creek portion of the Little Calumet River Watershed. 

-ocal officials feel that the frequency of flooding exceeds acceptable levels. 
They also feel that the new development planned in the upstream reaches will 
probably increase the flood problem. This report supports both of the above 
statements. 
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state of Illinois was asked to provide assistance to solve the flood probleir 
associated with Butterfield Creek. Prior to committing funds for flood 
control, the State requires completion of a floodplain management study 
identifying existing hazards and alternative solutions. The State requests 
the study display the beneficial and adverse impacts of all alternatives 
considered. 

This report is based on the results of a detailed hydrologic and hydraulic 
analysis of the Butterfield Creek Watershed and the damage analysis made for 
the identified floodprone areas. The maps and profiles in this report are 
adequate for floodplain regulation of the streams studied in detail. The” 
floodway was delineated in accordance with Chapter 19, Illinois Revised 
Statutes of 1973, 65F (Reference 7). Floodwater elevations and first floor 
elevations for all surveyed buildings in the identified floodplain have been 
provided to each community in the watershed and to IDOT Division of Water 
Resources. 
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DESCRIPTION OF STUDY AREA 


Butterfield Creek Watershed is located in Cook and Will Comtl Ips approx iirnt 
30 miles south of the Chicago Loop. Butterfield Creek is <i pet'enri i al street 
originating near Richton Park, Illinois (See Figure 1). llu ufiprox imat e 
drainage area of Butterfield Creek is 26 square miles at its ('utif iuetu't> witt 
Thorn Creek, a tributary of the Little Calumet. River, Clenwuod im- 
hydrologic sub-watershed number is 07120003-050. 

The Butterfield Creek Floodplain Management Study is totnu-nuHl witti the 
floodplain along Butterfield Creek from its junction with Ihorfi Creek to 
upstream of Highway 30 (Lincoln Highway), and its triliutaries (I lossinuor 

Butterfield Creek, and the Tributary to the'last 
Branch). The channels flow through the communities of Gleriwomi llouu.woo.i 
Flossmoor, Olympia Fields, Matteson, and Richton Park. In audit in,, 1 ^ 1 ™. 
through several country clubs and unincorporated Cook (.ourity. 

The upper portion of the watershed has been underqoinq rapid tb>ve luumfuit in 
xt PO additional dl-velni^na * / ,, 

(ZoSsflS^se in^^;':at^she"' ' 

IhichTovl^ed the^a^ef'^^h'^^^'' watershed was intlueruanf by the glaciers 

rolling with numerous depreLions^*"^The parent lit"' '‘"‘‘/"‘‘‘'’’y 'f’vol tr 
medium textured glacial outS alaci^^ni ' coarse ar 

(Reference 12, 13) ’ ^ ’ diluvium, and orqariic ii«*posits 

drained, moderately^wen drainL^°soLwhat ^^cale; well 

very poorly drained Water is remo^eLi?^ drained, an 

available to plants throughout the growinq season"" nr ■ dut is 

soils IS not a limiting f^or for mo?t nL L , drained 

end of the drainage scale w^tpr ic oon-agr icul tural f)s<*s. At the other 

water remains at or near the surfIL’"du?ina Inst that ‘free 

drainage is necessary for most rronc ^ y^^***"- Artificial 

soils have severe lilitations^on bSth^aarfroir"* i '^“'^'’*y drained 

f^om a high^S tlb'lP^ hon-agr icuUura! uses, 
within the profile, seepage or a combin^^on o^ thesl'^ ^ 

The well drained soil sprioc a,.., m ,• 

Poorlv soils are Beecher, miou/^Sfor”! 

monThiyi'"'' ‘'b""™ ^“e^^rcb'd'winufs'LH'i!!? which is 

month y and yearly variations in hnth J ® ^ relatively large dailv 
annual precipitation ic i-j ■ doth temperature and orer inu j»t i •»« 

Si? LllfP Neen annull ruJSff iJ 5'*°'’": Precipitation 

27 percent of total precipitation KrenceTSSSTaf “ 
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During January, normally the coldest month, temperatures range from a normal 
maximum of 35 degrees F to a normal minimum of 19 degrees F. During July, 
normally the warmest month, temperatures range from a normal maximum of 87 
degrees F to a normal minimum of 64 degrees F. The maximum temperature of 90 
degrees F is exceeded on 30 days in a normal summer. The average frost-free 
season is 160 days (Reference 5 and 13). 

Based upon the 1980 Census of population, the populations of Cook and Will 
Counties were 5,253,655 and 324,460 respectively. From the period 1970 to 
1980 Cook County registered a 4.3 percent decrease in population while Will 
County experienced a 30.9 percent increase in growth. (Reference 14). Rich 
Township, which composes a significant portion of this watershed, had a 31% 
increase in population between 1970 and 1980 from 44,800 to 58,730. The 
number of housing units in Rich Township increased from 12,540 to 20,397 
between 1970 and 1980. 

The unemployment rate within the study area has been below state and national 
averages. According to the Illinois State Employment Security Office, the 
1985 unemployment rate for both Cook and Will Counties was 8.8 percent versus 
a 7.5 and 9.1 for the United States and the State of Illinois respectively. 

The per capita income for Cook County was higher than the State of Illinois 
and national averages for 1984 according to the Bureau of Economic Analysis. 
Cook County registered per capita personal income of $14,199, while Will 
County was reported to be at $12,747, as compared to $12,772 and $13,705 for 
the United States and State of Illinois respectively. 



NATURAL VALUES 


"ne Butterfield Creek Watershed is located in a extensively developed area 
A’tr the upstrean portions primarily undeveloped at this time. The new 
c-tjected development will consist of a mix of commercial with single and 
Tult^ple family residences. The portion of the watershed with most of the 
projected development is in Matteson near Highway 30 and Interstate 57. Othf 
areas projected are located in Richton Park. The table which follows 
illustrates this rapid change: 

Table 1 


.AND USE 


jrDan 

Agricultural 
Open space 
Other 


APPROXIMATE AREA {% OF WATERSHFOl 

. 


1972 

1985 

2005 (Est.) 

JWo 

59^ 

7M 

32% 

25% 

14% 

18% 

15% 

12% 

1% 

1% 

1% 


he agricultural land is primarily located west of Crawford Avenue in the 
western portions of the watershed (See Figure 5). Most of the soils in the 
watershed are on the State list of prime farmland soils. Houghton Muck and 
_uskego are classified as important farmland. Currently it is estimated that 
farmland are in the floodplain identified in the detailed studv 
e nsnna ‘detailed evaluation of the watershed shows tha^ ^ 

slong the channels of the 

nood Ihrs^ldy TafiSif'S IfoMhL'r:'" during a_l% chance (100 year) 

includes trailed Appendix E 

that if these storage areas were lost estimated 

increase by 35% to 50%. discharge would 


“’‘f watershed exists 

provide both wildlife habitat and floodwlter^toragr^'* <lrainageways 

^^00 acres‘:„S(dt‘?iiLl??|d^:: 
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The channels of Butterfield Creek and most of the tributaries occur almost 
entirely in the poorly drained Milford silty clay loam or Sawmill silty clay 
loam soils. Surface runoff is very slow and often may be ponded. The 
potential of Milford or Sawmill for urban uses is poor because of the wetness 
)roblems. Natural vegetation is bottomland hardwoods, but significant 
)ortions of Butterfield Creek has been encroached upon by development and much 
)f the natural vegetation is gone. The present vegetation is a mixture of 
lative plants such as silver maple, elm, swamp white oak, willow, hawthorn, 
ish, bur oak, basswood, cottonwood, gray dogwood, American cranberry bush, and 
tannyberry and introduced landscaping plants such as honeysuckle, Siberian 
:1m, buckthorn and other ornamentals. The upper portion of Butterfield Creek 
s through open grassland or land currently being used for row crops. 

I rich variety of wildlife species are associated with the plant communities 
lescribed above. Wetlands in particular provide very important habitat 
;onditions. The environmental setting portion of the Little Calumet River 
latershed Plan identified the following wetlands in Butterfield Creek 
fatershed: 

15-SE 1/4 of SE 1/4, Sec 8, T35N, RISE. A type 4 wetland of about 5 acres, 
urrounded by about 10 acres of type 3 inland shallow fresh marsh. 

'6-SE1/4 of SW 1/4, Sec 9, T35N, RISE. A type 4 inland deep fresh marsh 
urrounded by a type 3 wetland. Total area equals about 40 acres. 

7- Center of Sec 9, T35N, RISE. A type 3 shallow fresh marsh of about 15 acres. 

8- SE 1/4 of SW 1/4 Sec 21, T35N, RISE. A type 5 wetland of about 5 acres. 

9- SE 1/4 of SE 1/4 Sec 28, T35N, RISE. A type 5 wetland of about 3 acres. 

10- SE 1/4 of NW 1/4 Sec 14, T35N, RISE. A type 3 inland shallow marsh of 
bout 4 acres. 

11- SW 1/4 of SE 1/4, Sec 11, T35N, RISE. A type 3 inland shallow marsh of 
bout 5 acres. 

ield review in 1986 indicates that W9, WIO. 
rban development since 1978. 

he 1981 List of Endangered and Threatened 
ites 39 plant species known to exist in C( 
esignated as endangered or threatened. Tl 
nimals that are designated as threatened. 

0 archaeological sites or historical site; 
etailed study area. 
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PROBLEM 






FLOOD PROBLEMS 


he primary damage areas evaluated as part of this study are shown on Figure 
, The majority of the identified buildings subject to flood damage are 
esidential dwellings. The primary commercial damage identified is along 
ighway 30 in Matteson. The following table summarizes the number of 
uildings flooded under present land use (1985) conditions by the 1% chance 
DO year flood and the calculated average annual damage by evaluation reach. 
See Figure 5 for Present Land Use). 

Table 2 

PROPERTIES FLOODED - PRESENT LAND USE 
1% CHANCE FLOOD 

DCATION NUMBER OF BUILDINGS AVERAGE ANNUAL DAMAGES 

utterfield Creek ~~ 


downstream of Halsted 

3 

$ 3700 

between Dixie Hwy & Halsted 

7 

6600 

between Vollmer & Dixie 

24 

36500 

between Crawford & Vollmer 

5 

8200 

between 1-57 & Crawford 

10 

8400 

upstream of 1-57 

2 

300 

ast Branch Butterfield Creek 

between Conrail tracks & mouth 

7 

28400 

between EJ&E RR & Conrail 

55 

30300 

upstream of EJ&E RR 

2 

400 

ributary of East Branch 

entire length studied 

12 

23200 

lossmoor Tributary 

entire length studied 

12 

22700 

DTAL 

139 

$168700 


able 2 shows that the largest number of buildings are flooded on the East 
ranch of Butterfield Creek between the Conrail tracks and the EJ&E Railroad 
racks in Matteson. Most of these buildings are in the residential area 
acated east of Governor's Highway along 217th Street, 216th Place, or Richton 
Dad. These are predominately single family dwellings with basements, ranging 
1 value between $55,000 and $75,000. Most of these buildings were damaged 
jring the June 1981 flood. 

le largest dollar damage reach is located between Vollmer Road and Dixie 
ighway in Flossmoor. These damages occur at 2 locations. The largest number 
F buildings, 20, are located on or near Dartmouth Road just west of Dixie 
ighway. Damages to these buildings are estimated to be $25,700 annually, 
lese buildings are single family dwellings, many with basements, ranging in 
alue from $125,000 to $225,000. Many of these buildings were damaged by the 
jne 1981 flood. The other damage area is near Butterfield Road west of 
astern Avenue. Four buildings here have an estimated annual damage of 
L0,800. These buildings are residences valued in excess of $300,000. 

Dcording to Flood Insurance data provided by FEMA, the June 1981 flood 
amaged more than 75 buildings with total damages well in excess of $400,000. 
t is estimated that the June 1981 flood was from a rainfall event equal to or 
"eater than a A% chance storm. A review of existing gauge records shows that 
^e average discharge passing the gauging station at Riegel Road has increased 
ter the past 10 to 15 years. The number of floods over 600 cfs presently 
/erages over 1.5 times per year while during the period 1960 to 1975 it 
/eraged less than once per year. Local citizens feel that the upstream 
Dvelopment on the East Branch of Butterfield Creek has caused most of this 
lange in frequency of flooding. 
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■Ill re , 
'I !()-■ 

' ''I'. Mill 
initi.,! ,1 


The 3 golf courses located in the lower port io„ uf < h, . ,, 
increasing problems with flood damages ami bank ■ r- > ' 

interview data it appears these problems are mor.- 
mjjiipia Fields Country Clubs than on l.llowil.i iVuiuiV i b "" "" 
damages to these clubs is $25,000. ' ^ ‘ ' 

The existing natural storage in the watersfieo . , . 

has had a significant effect on reducinci ttie iicti'V ’ ! ***'* nui 

Butterfield Creek Watershed. Many of ttLll . i , '"''-UMlMut ' 

LoL ot the r;;r -'-1 .nr 

significant increases in peak discharges .i„,i 'n. . eMs,,, , 

thf table sumriarizes by treQuem v in i 

the Butterfield Creek Watershed for prlseul 1 anus’s, Vliitly;;;;;:;. '■ 


Frequency 

X Chance 


0.2 

1.0 

2.0 

4.0 

10.0 

20.0 

50.0 


Year 

500 

100 

50 

25 

10 


Table J 

total damages by I RlQiJifijt Y 
Present Without Pnije, j 

Total Bu i id! uq*, 
(Number) 

213 
139 
107 
85 
61 
43 
1 

Average Annual Damages 


I'lf il 1 iJ.UfUKji. 

( I fHh ) I !(i I I , jf ' I 

h ,!5 1 
2 . 6 // 

I MH 
I MH 
440 
241 

/Ull 


future condition .s ’ 

in ^ thiVi - vn ' j ' r " ;r 

detention so..Ift''^'“^tio^ ass™" 


It sho»„ in FigSne“"“'l,;°"^ the year 'you/" Z' M''" I" hi 

on-site detention evaluation asstifii^c \| i * i f iiiii j^nji ... 

bv rn a /s U ^ ^ 
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Table 4 

PROPERTIES FLOODED - FUTURE LAND USE 
1 % CHANCE FLOOD 

3CATION NUMBER OF BUILDINGS AVERAGE ANNUAL DAMAGES 

jtterfield Creek ~~~~~~ 


downstream of Halsted 

3 

$ 3700 

between Dixie Hwy & Halsted 

8 

8300 

between Vollmer & Dixie 

25 

43800 

between Crawford & Vollmer 

6 

14600 

between 1-57 & Crawford 

10 

10900 

upstream of 1-57 

1 

700 

ast Branch Butterfield Creek 

between Conrail tracks & mouth 

11 

42500 

between EJ&E RR & Conrail 

57 

30800 

upstream of EJ&E RR 

2 

300 

"ibutary of East Branch 

entire length studied 

12 

22900 

lossmoor Tributary 

entire length studied 

12 

21800 

)TAL 

147 

$200300 


le largest increase in damages in this evaluation is along Highway 30 on the 
ast Branch of Butterfield Creek. This increase is primarily due to the 
Tcreased peaks caused by the change in timing because of the new development. 

Table 5 


TOTAL DAMAGES BY FREQUENCY 
Future Without Project 


Frequency 

Total Buildings 

Total Damage 

% Chance 

Year 

(Number) 

(1000 Dollars) 

0.2 

500 

229 

7,301 

1.0 

100 

147 

3 -44? 

2.0 

50 

118 

1 

4.0 

25 

89 

I 

10.0 

10 

62 


20.0 

5 

45 


50.0 

2 

2 



Average Annua 


averal major roads are flooded during floi 
:curs where Governor's Highway goes under 
iderpass carries the majority of the flow 
j1 verts under the EJ&E tracks will not cai 
aing through the underpass. Other roads ■ 
ighway, Vollmer Road, and Central Avenue, 
lese traffic interruptions are estimated 
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EXISTING FLOODPLAIN MANAGEMENT 


- - ,n UHC waueririea, um ncorporaren i in-f 

Tn? County, are participating in the Regular 

- provicl.'s ,l,,l ,, 

'''°d5 fncfS.'fffn JE "'^"agement 

.-jfly includes a flood boundary map with a flofnlwn ' 
:-un,ty ,n enforcing the roles it win use lo r ,T' ,l 
existing flood boundarv m;inc ;,nH ' ' ' ' ' 


■ ■■•-•■f =VeefInd tKr?bu^^^^^ avail, ,1,1,. ' 

■ * new construction in the’areL subfecVtn '' 

-.-.'st'ng ordinances in the communities call f^r 1 
^ •- :.-.e'oorrent occurs in the identified fioodplaf^^^ compensaf,-,r y s, 

: ■*-: Jwre 1931 nooff'esSated^rL^^^^^^^ ^ ' ' 

. = subject to flooding by the If cha^rP 

. i are identified on® t^e -Pa*be^Tu^e?ft“ 7 ,;;:;;-j-- 

' ^ Ctf t n ^ . 


, 

» f !» Q 

L/’ »“"oads'’oi ^eJer'ar'"'*’'”"’ ve 

^•^ction valley cross sfr^'" ‘'sing th^flnn^ 

boundarief!!®"'. ^^^^een the suruf 

»l»MpUi,^5"«ar fiMj-eff”™’'' F lists to “"j' Feaufa?!!!®/’’®'"^ 

:"«««" Sac tJ^flodPpUinl^^ “’■"’■'’ 9 " FurveveST® ’■° 

f *** *>e/ond thl ^ ^ncrease^ pi ^ a^tifiVi^i id the 

'’"9 ’"Fteased^f " If™ flooSnil 


rf ®'Odom 1 c ca :•« «Pect nrTf®' 
"® ’-Feased®A’;ejF™c,/,f*4,f|o< 

1 ? 



For purposes of the NFIP, the concept of a floodway is used as a tool to 
assist local communities in this aspect of floodplain management. Under this 
concept, the 100 year floodplain is divided into floodway and a floodway 
fringe. The floodway is the channel of the stream plus any adjacent 
floodplain areas that must be kept free of encroachment in order that the 
100-year flood discharge can be carried without a substantial increase in 
flood heights. In this case, blockage of the adjacent floodplain areas 
without blocking the channel will result in increasing the flood elevations. 
The floodway fringe area ie: all the floodplain except floodway, is not 
required to convey the flows but does act as a storage area on flat streams 
(See Figure 3 for sketch). 

In Illinois, the minimum standard used to define the 100 year floodway is 
described in the Illinois Revised Statutes of 1973 under 65F, Chapter 19 
(Reference 7). In this standard, the encroachment in the floodplain is 
limited to that which will cause only an insignificant increase in flood 
heights. The Illinois Division of Water Resources has recommended that the 
floodway be determined using no more than a 0.1 foot surcharge (Reference 3). 
The floodway proposed for this study, using the 0.1 foot surcharge, was 
computed by equal conveyance reduction from each side of the floodplain. 

As shown on the flood boundary and floodway maps, the floodway boundaries were 
determined at individual cross sections. Between the cross sections the 
boundaries are interpolated. 

The area between the floodway and boundary of the 100 year flood is termed the 
floodway fringe. The floodway fringe thus encompasses the portion of the 
floodplain that could be completely obstructed without effecting the 
conveyance in such a manner as to increase the water surface elevation of the 
100 year flood more than 0.1 of a foot at any point. The typical relationship 
between the floodway fringe and the floodway are shown in the floodway 
schematic (Figure 3) . 


100 YEAR FLOOD PLAIN 



•SURCHARGE NOT TO EXCEED Q.l foot by Stdte of Illlnols requirements. 


FLOODWAY schematic 


FIGURE 3 




: .-'k; NATJSAL STORAGE 

of existing natural storage is of major importance to this 
''le fo' ’owing table shows the impact of this natural storage on 
" ' i :.’"3>'ges along Butterfield Creek and Tributaries for present run 

j-'o future runoff conditions. 


i . ' 


Table 6 

PEAK DISCHARGES - PRESENT AND FUTURE 
Drainage With Natural Storage Without Natural Stoi 

Area Present Future Future 

sq lOyr^ lOOyr lOyr lOOyr 


26.0 
« Dixie 23.0 

I 9.5 

:-57 4. *9 


1720 2740 

1650 2770 


<a 


510 

345 


830 

470 


1760 

1690 

530 

345 


2890 

3000 

860 

470 


*: a Toutn 7.0 

‘ 3Mr:n 3 Conrail 5.4 
' frjncn a Sauk Trl I.5 

'r'D to £ Branch 9 

tracks 2.4 

to £ Branch g 

'Cf ro Av 2 _ 2 


1000 1400 
900 1270 
650 1050 


1050 1450 
930 1300 
650 1050 


630 

480 


790 

700 


650 

480 


810 

700 


2270 

2280 

940 

1350 

1570 

1570 

650 


830 

480 


3990 

4050 

1660 

2000 

2480 

2640 

1050 


1350 

700 


»enir dlscrib^g w a IhrcSrren^oTsiff = 

.-nulieririhe i?o"?agr'ov‘e/[7o?‘ 

'''®’“»tion assunes all 

’OentlflM »loodpla)r’*S™Ir^ for any ^ew deJel^^* existing 

JfXddj. area of iMj-tha^i f’ ‘he ups?r"» 

OMiISl'* ■*'” tlwrefSre ttus are not a 

•Mloihcw. ™fore not subject to current comoLlli '"'®'' t'ood 

tynifjcnsatory storage 
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The following table summarizes the estimated number of buildings and damages 
that would occur if this natural storage is lost and existing bridge sizes 
are maintained. 

Table 7 


Properties Flooded - Future Land Use - Without Natural Storage 


Location 


Number of Buildings Average Annual 

1% Chance Flood Damages 


Resident! al 


Butterfield Creek 

downstream of Halstead 1 

between Dixie & Halstead 8 

between Vollmer & Dixie 38 

between Crawford & Vollmer 11 

between 1-57 & Crawford 46 

upstream of 1-57 44 

East Branch Butterfield Creek 
between Conrail tracks & mouth 10 
between EJ&E & Conrail 79 

upstream of EJ&E tracks 2 

Tributary to East Branch 
entire length studied 41 

Flossmoor Tributary 
entire length studied 4^ 

Subtotal 322 

TOTAL 349 


Non- 


Non- 

Resi denti al 

Resident! al 

Residenti al 

2 

$1,300 

$2,400 

1 

15,700 

4,800 

2 

111,900 

200 

- 

62,000 

- 

- 

109,000 

- 

1 

143,500 

282,9001/ 

10 

22 ,000 

272,3002/ 

- 

86,600 

- 

3 

300 

300 

3 

41,300 

14,800 

5 

87,400 

39,000 

27 

$681,000 

$616,700 


$1,297,700 


1/ Damage to school near Central Avenue 
1! Includes damages to Lincoln Mall. 
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STRUCTURAL MEASURES EVALUATED 

The following describes the different structural measures evaluated as part of 
the study. Since the damage areas are widely scattered it was readily 
apparent that no one structural measure could solve all of the problems. 
Therefore, several different structures were evaluated and their impacts 
determined. The following discussion describes the most feasible of these 
structural measures. See Appendix C for sketches of each measure. Appendix D 
for detailed information on costs, and Figure 4 for the location of these 
measures. 


Dixie Channel 

A total of 3 different lengths of 20 foot bottom width channel with 3:1 side 
slopes near Dixie Highway were evaluated. These were 3500 ft, 1200 ft, and 
750 ft. The first two include 450 ft of channel downstream of Dixie Highway 
on Idlewild Golf Course with the remainder located upstream of Dixie Highway 
in Flossmoor. The following summarizes the components, costs and benefits of 
these evaluated channels. 


Components 

Units 

3500 Ft 

1200 Ft 

750 Ft 

Excav ation 

cu yds 

16,400 

11,150 

7,740 

Bridges 

ea 

3 

4* 

1 

Land rights acres 
* Includes replacing Dixie 
Costs 

8 

Hwy bridge. 

3 

1.7 

Construction 

$ 

270,800 

369,200 

76,090 

Engr & PA 

$ 

54,200 

73,800 

15,210 

Land rights 

$ 

320,000 

120,000 

68,000 

Total 

$ 

645,000 

563,000 

159,300 

Av Annual 

$ (8 7/8%) 

57,200 

50,000 

14,140 

OM&R 

$ 

1,700 

1,700 

1,160 

Total Annual 

Cost $ 

58,900 

51,700 

15,300 

Benefits 

Total Annual 
Benefits 

$ 

22,200 

17,500 

15,100 

Net Benefits 

$ 

-36,700 

-34,200 

-200 

Benef i t/cost 

Ratio 

0.38:1 

0.34:1 

0.98:1 


Additional Effects: The installation of the 3500 ft channel would involve the 
removal of treesTrom the back yards of 15 to 20 homeowners and the i^eshaping 
of the existing channel. Several of the homeowners present at the March 1987 
public meeting stated they did not want their existing channel conditions 
changed. The 3500 channel would lower the 100-year profile from 1.0 to 2.0 ft 
for a length of 4000 feet. The 3500 foot channel would have enough impact on 
the valley hydraulics and valley storage to increase the expected 
discharges downstream of Dixie Highway. The increase is not large but would 
result in an increase of flood stages of 0.1 ft to 0.2 ft* 


The shorter channel reaches start at station B0300 and go downstream. Here _ 

the channel would be located on the far side of the existing 

no existing trees in back yards or on the streambank closest to the house 

would be removed. 


The 750 foot channel would reduce flood stages 
foot length. This would reduce valley storage 
discharges would not increase enough to cause 
elevations. 


by 0.5 to 1.0 foot for a 1000 
in this reach but downstream 
a 0.1 foot rise in floodwater 



Reservoir 8 

Components: The excavation of 57,260 cubic yarOs uf im-JM i <! f. ,, , 

floodplain of East Branch Butterfield Creek souifi ,it fn,. . u. 
and west of Governor's Highway. The overflow would st \\l']'<uu>v 'u, '' 
Highway underpass at the railroad tracks. This romptuir-n i,i i, !" ‘"'r''' 
with the EJ&E Channel on the north side of the ru i i ! i . „ ' '‘'mhin 


^'9hway Dike: 

699.0 back to the existing reservoir along the l .e,f h, 
Creek north of the EJ&E railroad tracks. 


f flev 
-’t Hiit ! -•('! i,.|,j 


Costs: The total cost of this measure inclutlituj th,. i.ui (hi,.,, i 
raiseodike IS $498,400 with average annual uists .... en*,? , ‘7! ’ *'‘' 

which includes OM&R of $1760. .Jrn.i?,,! i,, {,,, 

Effects: This reservoir would provide temDorurv ..f,,,- ,,, # 

acre-feet of runoff below elevation 702.0 ' of d o hina! 2 

copiUoJ; wJ!lld^?Scrla\'e^frtm'']L5()oTrb '^^lhe“|' Vil 

Channel and the Governor. s Hi^ DikcV '''‘I 

The benefit/cost ratio for this element is (l.(.l):l. 

Reservoir 9A 

Ih,. |n„ , 

the EJ&E detention pond. This measure i^alh'nad and 

emporary storage associated with the EJ&fc loss 

the East Branrh nf dack to thi* ^ Hfqhway underpass 

Branch of Butterfield Creek north o u.r ir? ‘*^*‘*’ 

Costs: The total c ■ tracks. 

?n^lud"L' »tli62o! ^'''»200'::nh"averlg1 

Xh * 

between »'evaUoT69To'^a”"70oT''’?®/? a.<.Htional la ,cre/,,-t n, 

"Oh go down about 15 cfs froiii^3nn*''( ."*'herge at 

a— Of lane cu. 

or land presently olatj-nw « 

'' "et aside for storaqe^of^^flMrt^f”*^ 

w?'Jld be maintainL Ir tUiod 

the EJ&e Channel 

9es In the East »].,!!? Gov^ifrnor *s 
Dike. bwffUs fr» tht* CJM 

is 0,65:1. 
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Reservoir 16 

Components: The excavation of 513,000 cubic yards from the 100 year floodplain 
increasing the size of an existing reservoir, north of the EJ&E tracks and 
west of Governor's Highway along the East Branch of Butterfield Creek. This 
reservoir would be in combination with the EJ&E Channel that takes overflows 
from the Governor's Highway underpass at elevation 698.0 and conveys them to 
this reservoir along the north side of the railroad tracks. 

Costs: The total cost of this measure including the EJ&E Channel is $2,944,200 
with average annual costs estimated to be $264,000 which includes OM&R of 
$2700. 

Effects: This reservoir along with existing storage would provide 410 
acre/feet of flood storage below elevation 700.0. The 100 year peak discharge 
at the Conrail tracks for future runoff conditions would be reduced from 1300 
to 1085cfs. A total of 41 acres of grassland and woodland would be dedicated 
to reservoir storage usage. Average annual damages along the East Branch 
Butterfield Creek would be reduced by $56,800. Additional benefits downstream 
on the main channel total approximately $11,000 annually. These total 
benefits of $67,800 include the benefits from the EJ&E Channel. 

The estimated benefit/cost ratio = 0.26:1. 


Governor's Highway Dike 

There is an existing dike located along the east side of Governor's Highway 
just north of the EJ&E Railroad. This dike now overtops during the 20^ or 5 
year frequency flood. The top of the present dike is at elevation 701.9. 

Components: The work consists of raising the dike from 701.9 to 703.0 and 
extending the dike approximately 300 feet to the north. The new dike would 
have a 12 foot top width and 3 to 1 side slopes. The total length of the new 
dike would be 700 feet. Total earthfill required would be approximately 600 
cubic yards. 

Costs: The cost of this measure is $28,000 with average annual costs 
estimated to be $2800 which includes $300 for OM&R. 

Benefits: This measure in combination with the EJ&E Channel reduces the 
frequency the dike would be overtopped from once in 4 - 5 years to once in 100 
years. Annual damages in the area east of Governor's Highway will be reduced 
by $26,800 with the installation of these 2 measures. The installation of 
these two measures will reduce the temporary storage in the floodplain by 
approximately 18 to 20 acre/feet. Based on current ordinances and the 
hydraulic evaluation it is assumed that this much storage would be constructed 
near the EJ&E Railroad to assure no change in downstream hydrologic conditions 
when the dike and channel are constructed. Either Reservoir 8 or Reservoir 9A 
described in this report would compensate for this loss of temporary storage. 

The combined benefit/cost ratio for the dike, EJ&E Channel, and one of the 
Reservoirs will be less than 0.65 to 1. 
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EJ&E Channel 

components: The excavation of 5,120 cubic yards . 

Reservoir 8 and the excavation of 5,4.i0 cubit v.tf ,!•, w,),-- •,> 

Reservoir 16. This channel would be lucafcd nn ti... .m,.,.'! V'*' 
tracks starting west of the Governor's tinjhwav u-id.-rn ‘ 1 

for 685 feet to the existing reservoir. f ■ • i i.. ri i.i . 

This channel is trapezoid in shape with a 4r« Crf * 

69qT '?h ^50 foot level section near " •' i ‘'’-c 

Channel from Mic icv. i -...i t wh- t ' r/' '''"'‘'i 

= 



Butterfield Cree“ .M^\"^‘T3 I 

overflows above eievSion 6^^""n ff" ‘'Hh T» 

be increased fro! r,uir,uli fm- T" '« '•'/* 

1500 to 1550 cfTwltS thp *b.‘ iCIvoI/hI'''*: ‘’<«- 

01" grassland would be ri!di 16 C(mibi , n ,»». ‘^'"1’ 
damages in the E st | / ‘‘''‘‘I ’>» 1 ■« 

the Reservoir 8V 0 ?^" Orci-k would 

^ -servoir lij! s^^VoTii^^ 

area^bannel reduces the depth and frequency ot 

fluency ot rioodm, tHe 2i;th Street 
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ALTERNATIVES FOR FLOODPLAIN MANAGEMENT 


Several floodplain management strategies were evaluated including a) no 
action, b) nonstructural measures, c) structural measures, and d) a 
combination of measures. A brief description of the alternatives follows: 

(See Appendix C for sketches of the different structural measures and Appendix 
D for cost details.) Since none of the structural measures were incrementally 
feasible, this section does not include an alternative with structural 
measures . 


Alternative A - Future Without Project (No Action) 

Components : This alternative assumes no additional action beyond what is 
currently being done in the watershed. All new development will be regulated 
by the communities. Cook County or Will County. The new development will need 
to meet the existing on-site detention ordinances. These ordinances require 
all new development to provide approximately 1.5 inches of storage for the 
area being developed with a release rate of about 0.5 cfs/acre. Compensatory 
storage will be provided for any development in an identified floodplain. 
Existing homeowners in floodprone areas will continue to purchase flood 
insurance to reduce the financial impact of flooding. Areas currently 
experiencing flood damages will continue to experience flood damages. 

Costs : The costs of this alternative will be determined by the number of 
individuals who purchase flood insurance ($250 + per household per year) and 
the costs to the local governments for implementation of floodplain 
regulations. 

Effects: The average annual damages will increase as peak discharges increase 
somewhat in response to the additional development with on-site detention. A 
total of 147 buildings will still be flooded by the 1 % chance flood. Some 
existing home owners and business owners may attempt to relocate due to the 
uncertainty of when their property will be damaged. The communities involved 
will continue to receive complaints about flooding and will be monitoring 
flood levels on Butterfield Creek and Tributaries during all storm events. It 
is estimated average annual damages to buildings will be over $200,300 per 
year in 2005. Other estimated average annual damages are $5000 for traffic 
disruption and $25,000 to the three golf courses. 
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it ',e 5 - Nonstructural Measures 

’'L-Illlv' primary components consist of administrative actions su 
jr.-s'ie detention requirements, building codes or flood insuranc 

• *'" i t-ir a 1 measures such as a flood warning system, f loodproof i nq wh 

. ci<es or fills, and sewer check valves. All local govtir'rnne 

currently cooperating with the National Floo( 
■ , ^ ^rogrffln and flood insurance is available for all residents of 1 
' j-eas shown on the floodplain maps. The maps and profi ios prt 

r® provided for possible revision of the requlatt: 
r i' homeowners would hr 

-* ‘--’'c’^r-rwL! (tloodproofing) measures consisting 

* _ .f .3 inches or less around their houses and raisinq existina w 

: / their homes. These measures wil? reduc^ 

by keeping water out of basements until waLr reach 

j - -n.ntr flood level or first floor, whichever is lower Manv , 

** Homeowners have i '-’wtir • iiany or ini 

: ci^e^en: backuo Thp Tnnr check valves on their sewer I ii 

o^th' LqLer m Resources is conside, 

'oodcroofing requ^>ed. to determine type of 

iS ceer provioea to IDOT Division of WstPr°pf tirst floor elevation c 
icentified ^floodplain Resources and to each comrnun i t 


^jon s ituation, approximatefy°$250/bIIi'?dina'^^^Th'^°fi' 

would cost $128,000 with an pJimptow ^ ^^loodproof ing of homes 

annual O&M. Tn^ fLd warning Si t)f $13,600 includinrs^. 

«.reek anc East Branch flows and warninn fi*^ consist of monitoring Butterf^ 
approaching bank full at various lor ^^^en water is 

Estimated cos 

E8,000 for fiooOproofing »,th ^ a n 

iotal ann.ial r... ■ , 513,600 which includes 

p JoT wou , d 

damagerto basalt, I 

>re i„l "8 5 inches or less of fnf floodproot i, 

-'rsoiridii'Lif ^rihi’ rcl 

' *° damage Vthe 10 yea^V"?!^^ rear) flood 

resiflents ,ho install th. °°‘'- 

d®ages from sewer backuo valves will r.w 

as part of '™"^“ertac‘ku\Ta7norbe, 

-•«io'’hF;h?s‘Slte?nR''l ^ • 

ne damages 
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Table 8 

SUMMARY AND COMPARISON OF ALTERNATIVES 1/ 
FUTURE LAND USE (2005) 


ITEM 

ALTERNATIVE A 

ALTERNATIVE B 

Components 

On-site deten- 
tion, compen- 
satory storage, 
floodplain reg- 
ul ation, flood 
insurance, 
sewer check 
val ves 

On-site deten- 
tion, compen- 
satory storage 
flood warning 
system, flood 
proofing 40 
bldgs to 25yr 
flood level , 
sewer check 
valves 

Total project 
i nstal 1 ation cost 


$128,000 

Annual Cost 

- 

16,600 

Annual Benefits 

- 

50,000 

Net Annual Benefits 

- 

33,400 

Benefit/ Cost Ratio 


3.0:1 

Remaining Building Damages 

$200,300 

150,300 

Traffic Damage 

5,000 

5,000 

Golf Course Damage 

25,000 

25,000 

Number of Buildings 
flooded (100 yr) 

147 


Number of Buildi ngs 
flooded (lOyr) 

62 



1/ All costs, damages and benefits shown 
?/ 100 year period 8 7/859. 
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4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

6 

6 

6 

6 

6 

6 

6 
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Map Section 


none 
BOOlO 
60023 
60033 
80059 
60089 
60114 
80124 
60168 
80189 
60208 
60235 
60244 
60276 
60281 
60287 
60300 
60313 
60340 
60366 
60401 
60421 
60425 
60428 
60450 


6ottom p 
Elev Q 


SUMMARY OF PFAk- fi nnc . 

BUTTERFIELD CREEK 


Vear 

Elev 


0.5 80454 

, 60473 

ll.lO 80484 
}0 80516 

10 60552 


603.6 
606.8 
606.5 
606.9 
610.2 
610.2 

613.0 

617.8 

620.5 

624.0 

623.8 

625.5 

624.8 

627.0 

627.8 

629.5 
630.7 

632.5 

635.6 

638.2 
639.0 

639.2 

639.0 

638.5 

642.5 

644.2 

645.2 
650.8 

653.0 


950 

950 

940 


10 Year 
Elev 


935 

It 

930 
11 

925 

II 

930 

II 

940 

II 

945 
955 
965 
975 
985 
970 
960 
950 
925 
890 
885 
875 
870 


15 

15 

15 

15 

20 


B0561 

80592 

80624 

80646 

80666 


1 r- 

15,20 B0716 
20 80726 

fO 80747 

In 


653.3 
657.1 

658.8 

659.3 
660.0 

665.8 

664.3 
667. P 


860 

860 

870 

875 


880 


609.2 
612.1 
613.1 
614.5 

617.4 
617.9 

619.8 

625.4 

626.9 

629.7 

631.6 

632.6 

634.8 

635.1 

635.6 

637.8 

638.7 

641.1 

643.5 

646.1 

647.3 

647.6 
647.9 

649.3 
650.0 

651.4 

652.3 

656.3 
660.2 


1720 

1710 

1710 

1700 


100 Year 
0 Elev 


1690 

II 

1685 

1675 

II 

1665 


1650 

1685 

1710 

1730 

1750 

1730 

1710 

1690 

1630 

1540 

1490 

1470 

1445 

1460 


611.9 

613.3 

614.4 

615.6 
618.8 

619.3 

621.3 

626.7 

628.3 

630.7 

632.8 

633.9 

636.2 

636.5 

637.2 

639.2 

640.0 

642.4 

644.6 

646.9 

648.0 

648.4 

648.9 

650.8 
651.6 

652.5 

653.6 
657.0 

660.9 


2470 

2750 


500 Year 
Q Elev 


2760 

II 

2770 

II 

2790 
2810 
2800 
2805 
2790 
2785 
2780 
2775 
2810 
2860 
2900 
2935 
2890 
2870 
2840 
2750 
2560 
2520 
2430 
2350 


661.2 

662.9 

665.9 

666.8 

667.7 

671.7 
672.5 

674.7 
676.0 

677.7 

679.8 
681.7 
"82.0 


1480 

II 

1490 


614.7 
615.2 
616.0 

616.8 
620.4 

620.7 
622.6 

627.8 
632.0 

632.9 

634.5 

635.5 

637.4 
637.8 

638.7 

640.7 

641.5 

643.7 

645.8 

647.6 

648.8 

649.7 

650.4 

652.3 

652.5 

653.3 

655.5 
658.0 
661.7 


3725 

3750 

3755 

3790 


3850 

II 

3900 
3945 
3935 

II 

3930 

II 

3925 
3920 
3960 
3990 
4050 
4090 
4040 
4000 
3955 
3900 
3525 
3475 
3400 
3300 


II 

II 


1480 

II 

1470 

II 

1460 

II 

1440 

515 


662.7 

663.8 

666.9 

667.7 

668.7 
672.4 
673.2 

676.6 

677.7 

679.0 

681.1 
683.0 

683.2 

683.3 
683.6 


2350 

2355 

II 

2350 

2300 

2260 

2220 

2200 

2180 

2140 

2100 

2040 

835 

II 

820 


615. C 

615.7 

616.7 
617.5 

621.8 
622.1 

623.9 

628.9 

632.8 

633.8 

635.5 

636.6 

636.6 

638.6 

639.5 

641.6 

642.4 

644.7 

646.7 

648.4 

649.4 
650.6 

651.5 

653.2 
653.8 

654.4 

656.5 
658.7 

662.2 


663.6 

664.7 

667.7 
668.4 
669.6 

673.2 
673.9 

679.3 

680.3 
681.0 
682.8 
684.2 
684.5 
684.7 
684.9 


3275 

3250 

3225 

3200 

3150 

3100 

3050 

3000 

2900 

2850 

2800 

2700 

1050 

11 

1040 


664.2 

665.4 

668.4 

669.1 

670.3 

673.8 

674.5 

682.2 

682.4 

682.8 

684.4 

685.5 
685.7 
685.9 
686.1 
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SUMMARY OF PEAK FLOWS AND ELEVATIONS 
BY VALLEY SECTIONS 
BUTTERFIELD CREEK 


Cross 

Bottom 

2 

Year 

10 

Year 

100 

Year 

500 

Year 

ip Section 

Elev 

Q 

Elev 

Q 

Elev 

Q 

Elev 

Q 

Elev 

B0877 

675.1 

300 

682.5 

510 

683.7 

810 

685.0 

1020 

686.1 

B0880 

677.6 

II 

682.6 

505 

683.9 

800 

685.2 

1000 

686.6 

B0900 

676.6 

II 

684.4 

500 

685.9 

780 

687.7 

980 

688.8 

B0916 

679.5 

II 

686.0 

490 

687.7 

770 

689.2 

960 

689.9 

B0933 

680.7 

290 

687.4 

485 

689.2 

760 

691.4 

940 

692.1 

B0946 

680.8 

290 

687.9 

480 

689.6 

740 

691.6 

920 

692.3 

B0958 

681.6 

II 

688.6 

475 

690.2 

700 

691.8 

900 

692.4 

14 B0988 

682.6 

II 

690.1 

470 

691.5 

680 

692.6 

820 

693.1 

B1030 

683.5 

265 

691.6 

405 

693.0 

540 

693.9 

620 

694.4 

B1047 

684.1 

11 

692.2 

II 

693.6 

11 

694.6 

II 

695.0 

,8 B1065 

684.7 

260 

692.6 

380 

694.0 

520 

694.9 

590 

695.3 

B1108 

685.7 

250 

693.9 

360 

695.2 

490 

696.0 

570 

696.3 

B1113 

685.7 

230 

694.0 

350 

695.3 

470 

696.0 

540 

696.4 

B1121 

686.1 

II 

694.1 

II 

695.4 

11 

696.3 

li 

696.7 

; B1133 

685.5 

11 

694.7 

II 

695.9 

11 

696.7 

II 

697.0 

; B1150 

687.0 

230 

694.8 

350 

696.0 

470 

696.7 

540 

697.1 

1 B1161 

687.6 

11 

694.9 

11 

696.1 

II 

696.8 

11 

697.2 

1,17 B1204 

687.6 

535 

695.3 

855 

696.3 

1270 

697.0 

1640 

697.3 

:,17 B1228 

689.3 

390 

696.4 

650 

697.2 

1015 

697.8 

1270 

698.1 

,17 B1250 

689.9 

320 

696.7 

580 

697.6 

930 

698.2 

1140 

698.6 

B1289 

692.3 

300 

698.9 

545 

699.3 

900 

700.0 

1120 

700.2 

B1302 

694.2 

280 

699.9 

490 

700.7 

795 

701.8 

960 

702.4 

,21 B1333 

695.4 

170 

700.4 

440 

701.5 

725 

702.9 

900 

703.5 

B1376 

697.4 

165 

702.2 

280 

703.1 

435 

703.9 

530 

704.2 

B1420 

698.0 

145 

704.0 

255 

705.3 

375 

706.4 

450 

706.8 

B1436 

698.7 

135 

704.5 

225 

706.0 

340 

706.9 

400 

707.3 

B1444 

699.4 

105 

704.7 

170 

706.1 

245 

707.3 

295 

707.7 

,22 B1466 

699.4 

60 

704.8 

90 

706.2 

120 

707.3 

140 

707.8 

:,25AB1488 

699.5 

60 

705.0 

90 

706.3 

120 

707.4 

II 

II 
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SUMMARY OF PEAK Fini/c 

east branch BOTTERflELO CREEK 


19 

19 

19 

19 

19 

18 

18 

24 

24 

24 

24 

24 

24 

26 

26 

26 


26 

26 

26 

26 

26 

28 

28 

28 

28 

28 

28 

30 

30 

30 

30 

30 

.^1 


8ET009 676.2 

S EET020 678 4 
ra “ET026 678.0 
j^»24 BET038 678 7 
lf.2A SET043 679 i 
EA eET048 678.9 
8ET059 682.2 
BET072 683 5 
BET075 683:6 
BET085 683.9 
BET092 685.0 
6HT097 685,2 
BETIOO 686.8 
Jpl03 686.5 
SET118 687.3 
BET140 690 9 
BET152 “ 

^ET158 691 6 
BET168 68^0 
BET184 693.0 
S!T205 693.0 
BET214 693.9 


615 


10 Year 
Elev 


610 


605 

II 


600 

595 

590 

II 

585 

580 

570 

560 

555 

11 

625 

320 


6ET216 
BET226 
BET236 
BET241 
BET245 
BET255 
BET272 
BET278 
BET295 
BET303 
BET309 
BET324 
BET341 
BET375 
BET380 
BET384 


683.0 

684.0 

684.7 

686.0 
686.2 
686 .4 

687.7 

689.5 

690.6 
692.3 

692.6 

692.8 
692.8 

693.1 
693.5 

696.3 

697.1 

698.7 

699.4 
699.4 
699.4 

699.7 


1005 

1000 

II 

995 

II 

990 


^00 Year 
Q Elev 


980 

II 


975 

970 

II 

950 

930 

915 

905 

900 

It 

1330 

690 


697.5 

698.5 

700.5 

697.6 

700.5 

700.8 

700.6 

699.1 

702.1 

704.0 

705.9 

711.1 

715.1 

719.0 
724.3 

727.1 


320 

It 

335 

330 

330 

325 

320 

ri 

315 

II 

310 

300 

290 

280 

220 


701.5 

701.7 

702.7 

702.8 

703.0 

704.1 

704.8 

705.1 

708.2 

709.8 

711.0 

712.0 
718.5 

724.8 

727.1 

729.4 

732.5 
739.0 


684.1 

685.1 

686.1 

687.3 

687.6 

688.1 

689.1 

690.8 

692.2 

693.6 

693.9 

694.1 

694.3 
694.5 

694.7 

697.2 

697.9 

700.9 

701.3 
701.3 

701.3 

701.4 


1405 

1400 


1395 

1390 


1380 

1370 

1365 

1360 

1350 

1340 

1320 

1300 

1280 

1270 

1280 

2030 

1230 


690 

II 

720 

700 

680 

670 

660 

650 

650 

640 

620 

600 

580 

565 

420 

II 

340 


702.5 

702.6 

703.5 

703.7 

703.9 

704.7 

705.6 

705.9 

708.7 

710.5 

711.7 

713.5 

719.5 
725.9 

727.8 
729.7 
733.0 
739.5 


685.3 

686.1 

687.3 

688.5 

688.8 

689.6 
690.2 
692.1 

693.4 

694.5 

694.8 
695.0 

695.5 

695.6 

695.8 

697.8 
698.5 

701.8 
702.3 
702.3 

702.3 

702.4 


500 Yea 

Q Ele' 

1715 686 

1710 687 

'' 688 
1705 689 

" 689, 

1700 690. 

" 691. 

" 693. 

1695 694.: 

1690 695.C 

1685 695.4 


1230 

II 

1200 

1170 

1130 

1130 

1050 

1070 

1055 

1030 

1015 

1000 

950 

915 

660 


1675 695 

1670 696 

1650 " 

1610 696. 
1595 698. 

1580 698. 

" 702.; 

1600 702. f 

2450 702.6 

1540 702.8 

" 702.9 


703.4 

703.6 

704.3 

704.4 

704.6 
705.3 
706.2 

706.6 

709.0 
710.9 

712.1 
714.5 

720.3 

726.8 

728.4 
730.0 

733.4 

739.9 


1540 704. 

" 704. 

1530 704. 

1490 704.1 

1430 705. ( 

1400 705.6 

1370 706.6 

1350 707.1 

1330 709.3 

1310 711.1 

1290 712.3 

1270 714.8 

1270 720.8 

1150 727.2 

820 728.7 

" 730.2 

670 733.6 

740.2 


ns fop , * 740 
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SUMMARY OF PEAK FLOWS AND ELEVATIONS 
BY VALLEY SECTIONS 

TRIBUTARY TO EAST BRANCH 


Map 

26 

26 

25 

25 

27 

27 

27 

29 

29 

29 

29 


Cross 

Bottom 

2 

Year 

Section 

Elev 

Q 

Elev 

TEB004 

693.2 

350 

699.5 

TEB026 

694.4 

340 

700.3 

TEB061 

697.0 

II 

703.0 

TEB073 

700.3 

325 

704.9 

TEBllO 

704.4 

250 

708.9 

TEB125 

706.2 

240 

710.4 

TEB129 

710.0 

II 

716.0 

TEB173 

709.0 

285 

720.0 

TEB181 

716.0 

345 

720.8 

TEB199 

720.5 

280 

727.9 

TEB220 

724.0 

250 

728.9 


10 

Year 

100 

Year 

Q 

Elev 

Q 

Elev 

680 

701.4 

880 

702.3 

660 

702.0 

860 

703.0 

II 

704.1 

840 

704.7 

II 

707.0 

1150 

710.8 

470 

710.6 

710 

711.5 

460 

712.1 

690 

713.5 

II 

717.8 

II 

718.9 

485 

721.6 

700 

723.0 

560 

722.0 

800 

724.2 

490 

729.5 

740 

729.9 

460 

730.5 

700 

730.7 


500 Year 
Q El ev 

1000 702.8 

980 703.5 

970 705.1 

1390 712.0 

800 712.6 

780 714.2 

" 719.2 

765 725.2 

1100 725.8 

950 730.1 

880 731.0 


FLOSSMOOR TRIBUTARY 


5 

FT023 

652.7 

143 

655.3 

157 

5 

FT028 

653.2 

II 

656.8 

II 

5 

FT033 

654.8 

II 

658.7 

II 

5 

FT040 

657.0 

II 

667.7 

II 

5 

FT050 

662.1 

260 

668.2 

500 

5 

FT060 

667.3 

U 

671.9 

II 

5 

FT079 

674.2 

210 

679.3 

460 

5 

FT088 

677.9 

190 

684.1 

440 

5 

FT092 

683.5 

190 

687.1 

II 

5 

FT107 

688.0 

180 

693.2 

420 


655.5 

170 

655.6 

175 

655.8 

656 .8 

U 

656.9 

175 

656.9 

658.7 

II 

658.8 

II 

658.8 

669.8 

168 

671.4 

173 

672 ' 

670.1 

795 

671.7 

990 

67' 

672.9 

11 

673.9 

II 

67 

680.6 

760 

681.5 

950 

6« 

684.5 

740 

685.8 

890 

6 

687.8 

II 

688.5 

II 

6 

693.5 

720 

693.7 

II 

6i 
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APPENDIX D 


Butterfield Creek and Tributaries 
FLOODPLAIN MANAGEMENT STUDY 
STRUCTURAL ELEMENTS EVALUATED 


This Appendix gives the background following 

included in the report and the costs used for P ^o obtain 

cost estimate sheets identify the quantities ® description of each of 

the cost estimates used in the evaluation. A v reoort The land rights 

these structures is included in the mam body of the reporx. 

prices reflect current zoning. 
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Item 

Floodproofing 
(25 year frequency) 


appendix D 

n watershed 

floodplain management study 

ALTERNATIVE B 
COST ESTIMATE 


Unit Price 
40 buildings $3200/buldg 


Construction cost = 

(.08875) 

lo 7/8 for 100 yrs) 


$128,000 
= $ 11,360 


O&M ($56/buldg) = 

Flood warning system = 
(annual cost) 


$ 2,240 
$ 3,000 


Total annual cost = 


$ 16,600 


Total Price 
$128,000 
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appendix d 

BUTTERFIELD CREEK WATERSHED 
FLOODPLAIN MANAGEMENT STUDY 
COST ESTIMATE 
Dixie Channel (3500 ft) 


Item 


Quantity 


new bridge ® sta 146+50 1 jot 
new bridge @ sta 149+00 1 job 
new bridge ^ sta 159+00 1 job 
Excavation 16,400 cu y 

Seed, fertilize & mulch 8.0 acres 


10% Contingency 

Construction cost 

Engr Services & Proj Admin 
(20% of constr cost) 

$270,800 

54,200 

Land rights: 

8.0 acre 0 $40,000/ac 

320,000 

Installation cost = 

645,000 

Average annual cost ( .08875) 
(8 7/8% for 100 yrs) 

O&M 

Annual cost 

57,200 

1,700 


Unit Price 

1 lump sum 
1 lump sum 
1 lump sum 
$5.50/cu yds 
$3, 000 /acre 
Subtotal 

Total 


Total Price 


$ 23,000 

96,000 

13.000 
90,200 

24.000 
$ 246,200 

24,600 

T ^.800 


Note: 


Does not include costs for 


utility relocation or 


any bank protecti 
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Item 


appendix D 
creek watershed 
floodplain management study 

COST ESTIMATE 
Dixie Channel (1200 ft) 


Quantity 


new bridge @ sta 146+50 1 iob 
new bridge @ sta 149+00 1 job 
new bridge @ Dixie Hwy ' ^ 
new bridge @ sta 159+00 
Excavation 
Clear and grub 


1 job 
1 job 

11»150 cu yds 
1.7 acres 


Seed, fertilize » sio acTel 


10% Contingency 


Unit Price 

1 lump sum 
1 lump sum 
1 lump sum 
1 lump sum 
$5.50/cu yd 
$5000/acre 
$3,000/ acre 
Subtotal 

Total 


Construction cost 

Installation cost 
Average annual cost (.08875 


Annual cost 


$369,200 

73,800 

120.000 

563,000 

50,000 

1.700 


Total Price 


$ 23,000 

96.000 
124,800 

13.000 
61,300 

8,500 

9.000 
$“335,600 

33,600 
I 369,200 
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appendix d 

BUTTERFIELD CREEK WATERSHED 
f~i ^^rini ATM MiiN AfnFMENT STUDY 


tem 


ew bridge @ sta 159+00 
xcavation 
1 ear & grub 

eed, fertilize & mulch 


COST ESTIMATE 
Channel (750 ft) 


Dixie 
Quantity 
1 job 

7,740 cu yds 


Unit Price 

1 lump sum 
$5.50 /cu yds 


Total price 

13,000 

42,570 

8,500 

$ 69,170 
$ 76,090 


1.7 acres 

1.7 acres 


$5000/ ac 
$3, 000/acre 
Subtotal 


10% Contingency 


Total 


lonstruction cost 

[ngr services & Proj Admin 

.and Rights 

installation cost 

Werage annual cost (.08875) 

Annual cost 


$ 76,090 
15,210 
68,000 
T59TW 

14,140 

-T5T3U0 


0-5 



appendix d 

?P™FIELD CREEK WATERSHED 

floodplain management study 

COST ESTIMATE 
Reservoir 8 


Item 


Excavation 

Seed, fertilize & mulch 


Quanti t y Uni t Price 


57 ,260 cu yds 
14 acres 

10% Contingency 


$3.00/cu yd 
$3,000/ acre 
Subtotal 


s 


Construction cost 
Engr services & Proj Admin 
Land Rights 
Installation cost 

OmS^^^ cost (.08875) 

Annual cost 


$235,160 

47,030 

70,000 

352,190 

31,260 

740 

T2,000 


Total 


(use 352,200) 

(8 7/8% for 100 


Total Price 

171,780 

42,000 

$213,780 

21,380 

$235,160 


years) 
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:em 

ccavation 

jed, fertilize & mulch 
amp seeding of spoil 


appendix D 

BUTTERFIELD 

FLOODPLAIN MANAGEMENT STUDY 
COST ESTIMATE 
Reservoir 9A 

Quantity 

39 600 c“ llmTJi" 

10% Contingency 

Total 


88,875 

18,000 

9,000_ 

SITSTSTB" 

11,590 

127,465 


onstruction cost 
ngr services & Proj 

Admin 

$127,465 

25,495 

and Rights 

6 ac 0 $20,000 


120,000 

30,000_ 

10 ac 0 $ 3,000 


;nstallation cost 


302,960 

\verage annual cost 

(.08875) 

26,900 

600 

DM&R 


277500 ' 

Annual cost 




(use 303,000) 

(8 7/8% fo'" years) 


. -11 hP returned to nriainal 

Note: The. 10 acres are for pUceaent of spoil aod wi 
owner after construction. 



Item 

Excavation 

Rock riprap (SW inlet) 
Seed, fertilize & mulch 
Temporary seeding 


appendix D 

CREEK WATERSHED 

floodplain management study 

COST ESTIMATE 
Reservoir 16 


Quantity 


Unit Price Total Price 


513,000 cu yds $2.25/cu yds 
900 cu yds $80/cu yds 
41 acres $3, 000/acre 

53 acres $900/acre 

o . Subtotal 

10% Contingency 


1,154,250 

72,000 

123,000 

47,700 

1,396,950 

139,700 


Construction cost 
Engr services & Proj Admin 
Land Rights 
41 acres 0 $20,000/ac 
54 acres @ $ 3,000/ac 
Installation cost 


$1,536,650 

307,350 

820,000 

162.000 

2,826,000 


Total 


1,536,650 


(20% of Construction Cost) 


Average annual cost 
OM&R 

Total Annual cost 


.08875) 250,800 

2,000 

252,800 


(8 7/8% for 100 years) 


Note: The 54 acres are for placement of spo 
the owner following construction. ^ 


The land will be returned to 
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APPENDIX 0 

BUTTERFIELD CREEK WATERSHED 
FLOODPLAIN MANAGEMENT STUDY 
COST ESTIMATE 


^ ^ t 


.-. 1 / 


n 

thfill 

d, fertilize & mulch 


Quantity 

585 cu yds 
1 acre 


Unit Price 

$5.00/cu yds 
$ 3 , 000/ acre 
Subtotal 


10% Contingency 


Total 


Total Price 

$2,925 

3,000 

$5,925 

595 

$6,520 


struction cost 
ir services & Proj 
id Rights 
itallation cost 


srage annual cost 
;<R 

nual cost 


$ 6,520 
Admin 1,340 
20,000 
27 , 8 ^ 


(.08875) 2,490 

310 
2,800 


(20% of construction cost) 

(use $28,000) 


(8 7/8% for 100 years) 
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Jtem 

f^cav at ion 
Jock riprap 

Seed, fertilize m i . 

& rnulch 


Land Rights^ ^ '’roj fldjiln 
installation cost 


SJ&£ Channel 


5120 cu yds <t-D 
700 cu yds 

1 acre ff /cu yd 

P»000/acre 

10 * Conti „ ge „ c /"'’'°‘^' 


$ 81,800 
16,400 

- 20 j ^0 

iisTIW 

cost (.08875, 10.490 

Annual cost 710 

ITSHJ - 


Total 



$ 15,360 

56,000 

$ 74,360 

-__ 7^440 

$ 81 ,800 


(8 7/8* for 100 years) 


tde ro.5 r ’ 

Th^revisLAt elevati^n%"l3 o^ “"?tnucted with Rese • 

WW .400 cost ^e^ca°Jau'’ 'ovel 

‘Ota, annua, the ce.?s\r‘:s“t"af?aS 






























DEPARTMENT OF AGRICUl 
, CONSERVATION SERVICE 




i-ufAce. 
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iCAumner 
200 400 
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APPENDIX F 


CLUSTER LOCATION MAP 

BUTTERFIELD CREEK WATERSHED 
FLOODPLAIN MANAGEMENT STUDY 







APPENDIX F 

^ FLOODPLAIN MANAGEMENT STUDY 
ND FLOOD WATER ELEVATIONS 
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APPENDIX 6 

INVESTIGATIONS AND ANALYSIS 


Surveys and Mapping . . x. 4 . ^ 

A1 1 surveys were performed by the State of Illinois, Department of .... 
Transportation, Division of Water Resources (DWR) as part of its contribution 
as co-sponsors of this study. Detailed surveys included valley cross sections 
and centerline of roads along with bridge and culvert dimensions for use in 
analyzing hydraulic characteristics. They also obtained first floor and low 
water entry elevations for residences, businesses and related structures for 
use in flood daanage analysis. 

Detailed topographic maps prepared by IDOT-DWR with 1 inch - 200 feet scale 
and 2 foot contour interval were used for the initial evaluation of the 
floodprone areas. 

The IDOT maps were used as base maps for alternative evaluation, economic 
evaluation, expanded basic data, and preparation of floodplain and floodway 
maps included in this report. 


Hydrology 

Hvdroloaic modeling for this study was completed through the use of the SCS 
Computer Program for Project Formulation (Technical Release 20, Reference 8 ). 
T^rp^gram is an advanced hydrologic model which simulates flood stages and 
discharges. The stages and discharges are related to watershed 
rharSristics such as drainage area, hydrologic soil group, land use and 

fh^rakerutfcs^'wer^hrse cTar^JuHstUs the ™de, 

fs pe:rd',srhtren h°yJrorraph lhape. and runoff voltes at specified 
locations throughout the watershed. 

The present condition /-^‘^'^/.‘“l^^^esrlpai^siThe’hUtoH 

watershed area and was 305 type 2 ^storm distributi' 

of 1981. The evaluation IS based on the^SCS^type^a^^^,^^^ 

SrpSrnro?”^-:;":;! weather Bureau hay^lBBl^ lb": 

rtorag^rn t,eTe I'oO acre feet during the 1 * chance s. 

fny thp vear 2005, was developed by modii 
The future condition t con^ntration to reflect increased 

runoff curve from local governments and the steering 

development. Based '"P^'^T^o^’^ncorporates the installation of on- 
the future condition model also P ^ ^ pt rui 

detention basins on all at a rate of 0.5 cfs per acre 

the development and releases the wa t^^^^ exceeds the 

developed land draining into the b " t^^jated to be 2 cfs/ acre for 
capacity of the basin. Beyond that elevation a large 

llf.lTtoTn6“Te no storage effect on these flows. 
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The areas that were included as developed in 2005 were based on exi<;tinn 
zoning maps of Cook County and the communities involved along with inout fmm 

The future condition model assumes that all existing natural p;tnr 3 n« -ic 

s?i?‘agr:?eis 

f rrcVa-=i;r=i.^ 

;n'fro^„;prra.eas 

Itatl^ Submitted for certification in accordance with the 
Ill^non Stat^WatP^^^^ Review Procedure. The review is conducted by the 
iale? RLJrLs "" certification by the Illinois Division of 

Hydraul ics 

elevations (stage) were established uM»zfnr?re „i«icI ' 

Model WSP-2 (Technical Relelsrsif Rele?lncr9")”'"'?hirmode^ 

coefflclCTts were elllmlJed Manning's roughness 

procedures (Reference 111 ^ ^ observations using the SCS 

Datum. ^'^^^erence 11). All elevations are National Geodetic Vertical 
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The floodway was determined for all studied reaches. It was computed on the 
basis of equal conveyance reduction from each side of the floodplain using the 
SCS Floodway Computer Program (Technical Release 64, Reference 10). 

:lood Damage Analysis 

rhe economic data for floodwater damages for this study was gathered by 
)ersonal interviews with floodplain residents during the fall and spring of 
985 and 1986. Data regarding damages to personal property, business 
>roperty, loss of income, and the effects of flooding to safety and health was 
lathered. The final economic evaluation of personal property losses from 
Hoodwater was done by use of the Urban Floodwater Damage Economic Evaluation 
)rogram (URB 1), (Reference 15). 


’roperties within the floodplain were classified by major type that included 
casement structures, slab on grade, bi-level, tri-level, apartment, commercial 
and industrial. Engineering surveys were conducted to determine low water 
antry point, basement elevation and first floor elevations for each property. 
i:oefficient damage curves published by the Federal Insurance Administration 
'FIA) and from the other urban studies were used in the URB 1 program to 
compute damages for each property. Occasionally these were adjusted to 
correlate with interview data. The coefficient damage curves represent 
oercent damage factors by flood depth for buildings and contents of respective 
nouses or other types of buildings. The URB 1 program locates each property 
oased upon surveyed location and computes damages based upon frequency and 
depth of flooding related to the damage factors for that respective property. 


The program lists the properties damaged for each alternative, and includes 
the following items for each property, 
a) damage to property (building) by each storm 
damage to contents by each storm 

sum of property (building) and contents damage by each storm 
sequence number listing of buildings 
freouency of each damaging storm in flood series 

total (building and contents) average annual damage for the property 
flood elevation for each damaging storm 
depth of flood in relation to first floor of building 

Sutatlon™f®a«ragrannual damages for property and contents 


b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

j) 
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Example of URB 1 output. 


HOUSE NO. S'tz station: lllPOO 
ccf-dahg: d 


(section: ET215 STATION: 111800) 


'ROPERTY 

CONTENTS 

DAMAGE 

DAMAGE 

45Q00 

18000 

14400 

9720 

135-00 

9D00 

12780 

8460 

12059 

7920 

10980 

7110 

8500 

5100 

0 

0 


PROPCRTY & PCI 
CONTENTS PROB 


63000 

VAL 

24120 

0.2 

22500 

1.0 

2124 0 

2.0 

19979 

4.0 

18090 

10.0 

1360 0 

20.0 

0 

25.0 


FLOOD 

ELEV 


1ST AVG. ANN. DAMAGE 

FLOOR PROPERTY CONTENTS TOTAL 


703.60 2.40 

703.20 2.00 

703.00 1.80 

702.80 1,60 

702.50 1,30 

702.00 0.80 

701.90 0.70 

TOTAL AVG. ANN. 


29 

19 

112 

75 

131 

87 

24B 

164 

691 

451 

974 

611 

213 

12B 

2398 

1535 


4B 

187 

218 

412 

1142 

1585 

341 

3933 


The effects of floodwater damages were evaluated for present conditions, 
future without project, and several structural alternatives. 


All damage estimates were based upon current values (1986 price base) 
Damages from increased values of floodplain property due to expansion’of 
existing facilities or the construction of new units were not evaluated. 

SILoU rau oJTl/a'perclnt!"'"’*''' 


Public Involvement 

contacted the Illinois Division of Water Resources requesting 
f^nL^nf^^Q« 1 '^ be initiated to solve the flooding problem made apparent by the 
It® "^fo'^'^ftion provided by the local people indicated that 
the flooding in the area of Dixie Highway and on the golf courses was 
increasing as new development occurred upstream of Governor's Highway. 

The steering committee that was formed to provide guidance for this study 
included representatives from the local governments as well as representatives 
organizations such as the IDOT. Division of Highways, homeowners 
associations, and the country clubs involved. Also in attendance at several 

of the steering committee meetings were the Illinois State Representative for 
this district. 

Matteson and Flossmoor. 

Approximately 75 people attended these meetings along with representatives 
from the local press. 


WS:12:7 
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